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f_ê p�~nò¡x�ñ�p�ê³æ!twhÊx�æ*t'~nhbê*pqþ¢fip�hÊèDp�hgfiyÄÿÁp�}¤òÈ~�}�pqx�è�ïÃyÃfiv�æ!t'èqxnê æ
p�h¢æ*}!únø '�ïipRê*pqþ¢fipqh_èDpbhgfiyÄÿÁp�}Kt�êKj�p�hipq}!xlæ*pqñ ÿgúåæ*ïipRyÃfivwk
æ*t�è�xnê æKjn}!~nfiç_ïipqx�ñ;æ*~Wçi}!p�ðnpqh¢æ%v'~¢~�ç_ê�xlh_ñ|æ*~Wñ�t�ê*èqxl}�ñ|ê³æ�xlv'p
}*~�f�æ*p�ê�ø e�twybt'v'xn}2æ*~ 3��%{-*.,¤ü�æ!ïip ;7~�}*p�k�ù%ê*ê*t�ê³æ!pqñ {åpqê*ï
,�}!~læ*~�è�~nvF( ;Sù»{#,?1;ë�ì�Alî�f_ê p�êÃx ybpqê*ïQø5"E~�öSp�ð�p�}�ü#xTèD~�h�k
ðnp�h¢æ!tw~�h_xlvi}!~nfiæ*t'hij`t'h�òÈ}!x�ê³æ!}*fÊè�æ*f_}*p�ÿ_x�ê p�ñb~nhbp�h_ï_xlh_è�pqñRñ�t�ê k

S

R

R

R
R

R

Join Reply

Join Query

(i��¶�µ���	#(�¹ÊÆ#�q¯���	³°E�����S������� 	³��µ���	¡¿w���Ê°�	³°S�l	³����º�������	�
�µ��������S°E������¯

�	³�������³	�¹
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û � ~nò¤~�hip`~nò#æ!ïipÄpqh¢æ*}!twp�ê�yRx�æ!è�ï_pqêEtwæ!ê»~�ö�hWû �ÄøÁû�ò�t�æ�ñ�~gpqêqü
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4�t'jnf_}*p ��ø:'�ïip%òÈ~n}!öSxn}!ñitwhijÃjn}!~nfiçLt'ê�xéê p�æS~nò,hi~�ñ�pqêSö�ïit�è�ï
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xWyép�ê ïýè�~nh�õ_j�fi}�x�æ*t'~nh,ø '�ï_}*pqp2ê ~�fi}!è�pqê (�����ü����lü¤xlh_ñ���� 1
ê pqh_ñ;yÄfivwæ*t�è�x�ê³æEñixlæ!xbç_x�è�÷npDæ�ê7æ*~éæ*ïi}!p�pK}!pqè�p�t'ðnpq}!ê�(�����ü����nü
xlh_ñ���� 1�ðgt'xLæ*ïi}!p�péòÈ~�}*ö�xl}�ñ�t'hijLj�}*~�fiç hi~�ñ�p�ê (��`ü��2ü,xnh_ñ
 1�ø�egfiç_çÊ~¢ê p�æ!ïip»}!~nfiæ*p�òÈ}!~ny��!�7æ*~"���»t'ê$#$�!�!k%��k%�Kk%���'&Kø
û�h x§æ*}!p�p èD~�h�õ_jnf_}!xlæ*t'~nhQü%t�òÃæ*ïipTvwt'hi÷ôÿÁpDæ³öSp�pqhPhi~�ñ�p�ê
�
xlh_ñ(� ÿ_}*p�xl÷�êÄ~�}éò¬xlt'v'êqü)� � èqxlhih_~læb}*p�èDp�t'ðnpWxlhgú ç_x�è�÷npDæ�ê
òÈ}*~�y*� � fih¢æ*t'v¡æ*ïip�æ!}*pqp%t�ê�}*p�èD~�h�õ_jnf_}*p�ñ�ø:3���{#*.,¤üg~�hLæ!ïip
~læ*ï_p�}ÄïÊxlh_ñ�ü¤xlv'}!pqxnñiú|ï_xnêÃxW}*p�ñ�fih_ñ_xlh¢æ`}*~�f�æ*pLtwh+#$� � k,�Ek

R

R

R

S

S

S

A

B C

1

2

3

1

2

3

Links

Multicast Routes

Sources: S , S , S
Receivers: R , R , R
Forwarding Nodes: A, B, C

1 2 3

1 2 3

(i��¶�µ���	:��¹iÏ;ºD¼��S°�	³��ºl+

S

S

I

I

R

R

R

1

2

1

2

1

2

3

Sender Next Node

  Join Reply of Node R

S I

S I

Sender Next Node

S

  Join Reply of Node I

1

1

2

1

2

1

1 S1

(i��¶�µ���	.-�¹_�#��	�¾���°�����	¤��¿_�0/21436587!9;:2<,=K¿'���¬�Q����������¶�¹
 %k%�Kk%���4& æ*~bñ�p�v't'ðnp�}�ç_x�è�÷np�æ!ê7ö�t�æ!ïi~nf�æ�jn~�twh_j`æ*ï_}*~�fijnïLæ*ïip
ÿi}!~n÷�p�hÐvwt'hi÷LÿÁpDæ³öSp�pqhÐh_~gñipqê>� xnh_ñ?�Lø

?!@�? @!@.A!J'B>C E R

oQp�æ2f_ê2è�~nh_ê*t'ñip�} 4#twj�fi}*p A x�êRxlhóp��ixlybçiv'pW~lòKx _
`ba�c
� hD���Lj òÈ~n}!ö�xl}�ñ�twh_j2çi}!~gè�pqê!ê�ø � ~gñipqê��!�Äxlh_ñ����Ãxn}*pÃyÄfivwk
æ!t'èqxnê æ�ê*~nf_}!è�pqêqü¢xnh_ñLh_~gñipqê0����ü��E�lü_xnh_ñF����xl}!p�yÄfivwæ*t�è�x�ê³æ
}!pqè�p�t'ðnp�}�êqø � ~�ñ�p�êG�E�Rxlh_ñ����Rê*p�hÊñ|æ!ïip�t'} _>`la�cH�Th���� a�hDI
æ!~dÿÁ~læ!ï(� � xlhÊñJ� � ðgt'x�K � øJ� � ê*p�h_ñiêétwæ!ê _>`la�cL� hD���Lj
æ!~�� � ðgt�x�K � xnh_ñóæ*~�� � ðgt'x�K � ø suïip�hu}!pqè�p�t'ðnpq}!êRê*p�h_ñ
æ!ïip�t'} _
`ba�cM� h��D�ka�hDI æ*~ hip��gæÃï_~nçýhi~�ñ�p�ê�ü�xlhýt'h¢æ*pq}*ybpqñit�k
xlæ*pbhi~�ñ�pNK � ê p�æ!ê�æ*ï_p �
� ��	��
� xlhÊñdÿ_fitwv�ñiêKtwæ!êÄ~�ö�h _
`ba�c
� hD���Lj ê t'h_èDp�æ!ïip�}!pKt�êExéhip��gæ»hi~�ñ�pKû � p�h¢æ*}!ú2t'hWæ*ïip _
`ba�c
� hD���Lj }!pqè�p�t'ðnp�ñ`òÈ}!~nyO�P�7æ!ï_x�æ�yRxlæ!è�ïip�ê�t�æ�ê�û �Ãø � ~næ*p�æ!ï_x�æ
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Link with delay(i, j) i  and

link expiration time j

Path S-A-B-R S-A-C-R

Delay 7
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Route 1 Route 2
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ö�ïit�è�ï f_ê*pqêÃxåæ!}*pqpnø û�h ò¬xnè�æ�ü?3���{#*., æ!}!xnh_ê*yétwæ!êÄhipqxn}*v'ú
x�êÄyÃf_è�ï§ñixlæ!x x�ê ^Ê~¢~�ñ�t'hijTÿÊp�è�xnf_ê pÐt�æbp���çiv'~ntwæ!êéyÃfiv�æ!twç_vwp
}!pqñ�f_h_ñixlh¢æ�}!~nf�æ!pqêSòÈ~n}Eñ_x�æ!xbñ�pqvwt'ðnpq}*ú�ø
'�ïip�èD~�h�æ!}*~�v_ÿgú¢æ*p�~�ðnpq}*ïip�xnñéçÁp�}�ñix�æ�x`ÿgú¢æ*p�ñ�p�v'twð�p�}!pqñRt�ê

ê*ïi~�ö�hLt'h 4�t'jnf_}*p��iø:*�pqyépqyÄÿÁp�}�æ!ï_x�æEñixlæ!xÃç_xnè�÷�pDæ�ïipqx�ñ�p�}
t�êKt'h_èDv'f_ñ�p�ñdt'h èD~�h¢æ*}!~nv¤~�ðnpq}*ïip�xnñ�ø 4#v'~g~gñitwhijåïÊxnê�hi~|è�~nh�k
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æ*}!~nv�ç_x�è�÷np�æ!êqø="Epqh_èDp�ü�~�hivwú æ*ïipÐñix�æ�xWïipqx�ñ�p�}Äè�~nh¢æ*}!t'ÿif�æ*p�ê
æ*~Äè�~nh¢æ*}!~nvi~�ð�p�}!ïipqx�ñÄxnh_ñéæ*ïit�ê�~�ð�p�}!ïipqx�ñÃñi~¢p�ê�hi~næ�twhÊèD}!pqxnê*p
ö�t�æ!ï`yb~nÿit'vwtwæ³únø:3»æ*ïipq}Qçi}!~læ!~gè�~nv�ê�jnpqhip�}�x�æ!p�twhÊèD}!pqxnê*t'hij�~�ðnp�}*k
ïipqx�ñ xnêÃê çÁp�p�ñýtwhÊèD}!pqxnê*pqêqø|ù»{-*�û eýê*ïi~�öEêÄxåv'~�öJèD~�h�æ!}*~�v
~�ðnp�}!ïip�xnñLè�~nybç_xn}*p�ñÐö�twæ*ïW~næ*ïipq}EyÄfivwæ*t�è�x�ê³æ»ê!è�ïipqyép�ê�ø2'�ïip
çi}*t'yRxl}!úL}!pqx�ê ~�hÐt�ê�æ!ï_x�æ»twæ»æ!}!xnh_ê*yétwæ æ!pqñ;v'pqê!ê»ñixlæ!xbç_x�è�÷npDæ�ê
(¬xnêRê*p�pqh twh 4#twj�fi}*pD 1�ø ;Sù»{#,Jê*ïi~�öEêbxTv'xn}*j�p�}bèD~�h�æ!}*~�v
~�ðnp�}!ïip�xnñéfih_ñ�pq}�ïit'jnïLyé~�ÿit'vwtwæ³úéæ*ï_xnh63��%{#*�, ÿÁpqè�xnf_ê*pE~lò
t�æ�ê�}*pqvwt�xlhÊèDp�~�hÄæ!ïip�fihit�è�x�ê³æ�}!~nf�æ!twhij�çi}!~læ!~gè�~nvgs *.,¤ü�ö�ïit�è�ï
ê pqh_ñiêÃæ*}!twj�jnpq}*p�ñ fiçÁñ_x�æ*p�ê�ø s *., ê f8$Ápq}!êÄòÈ}*~�y p���çÊ~�hip�hik
æ*t�xlv,j�}*~�ö�æ!ïÐt'håèD~�h�æ!}*~�v¡æ*}�x $2è�~�ðnpq}*ï_pqxnñLfih_ñ�pq}Et'h_èD}!pqx�ê t'hij
yé~�ÿit'vwtwæ³únø�{å~n}!p�~�ð�p�}�ü ;Sù»{#, çit'jnj�úgÿ_xnè�÷�êSt�æ�êE~�ö�hWfiç¡ñix�æ!p
yép�ê*ê!xlj�pqê»~nh¢æ*~2s *�,ufiç¡ñix�æ!pqê�xlh_ñ;æ!ïi~�ê*pÄçÊxnè�÷np�æ!ê�ç_v'x�úWx
}*~�vwpKt'hW~�ðnp�}!ïip�xnñ2j�}*~�ö�æ!ïQø�û�h-3��%{-*.,¤ü�æ*ï_p`èD~nh¢æ!}*~�v�~�ðnp�}*k
ïipqx�ñ�}*pqybxntwhÊêQ}!p�v�x�æ*t'ðnpqvwú�èD~�h_ê³æ�xlh¢æ,ÿÁpqèqxlf_ê*p�hi~Efiç¡ñixlæ*pqê#xl}!p
æ*}!twj�jnp�}!pqñÃÿgúÄyb~nÿ_twv't�æ³ú�ø _
`ba�c3dgf-h8ikj }!pDòÈ}!pqê*ïétwh¢æ*pq}*ð�xnviöSx�ê
ê p�æÄèD~nhÊê³æ�xlh¢æ�æ*~Wæ*ï_}*pqp2ê p�èD~nhÊñiêKxlh_ñdïipqh_èDpRhi~|x�ñiñ�twæ*t'~nh_xnv
~�ðnp�}!ïip�xnñýt�êé}*p�þ�f_tw}!pqñ x�êéyé~�ÿit'vwtwæ³úýtwhÊèD}!pqxnê*pqêqø ù»{-*�~nf�æ!p
ï_xnê%æ*ï_pÃïit'jnï_pqê æ�}�x�æ!tw~ÐÿÊp�è�xlfÊê pÃ~lò�æ!ïipéñ_x�æ!xÐïip�xnñ�pq}!ê»æ*ï_xlæ
xl}!pbèqxlfij�ï¢æ�t'hTæ*ïipRv'~g~nç_êqø '�ïipbïitwj�ïd}�x�æ!tw~Wt�êKxlv�ê ~Wñ�fipbæ!~
æ*ïipbòÈ~�}*yRx�æ!tw~�h ~nò7t'hip�$2èDt'p�h¢æ�æ*}!p�p�ê�ø��»f_}*t'hij;æ*ïipéæ!}*pqpbè�}*p�k
x�æ*t'~nh;çiï_x�ê p�ü�xlh;twhip
$2èDt'p�h¢æ�æ*}!p�p�è�xlhÐÿÊp�òÈ~�}*ybpqñÐö�ïipqhLæ!ïip
� i h8h����Pi h	�	� h çÊxnè�÷np�æ!ê�òÈ}!~ny ñ�t�ê³æ�xlh¢æ�ybpqê*ïÃhipqtwj�ïgÿÊ~�}!ê#xl}*k
}*t'ðnp�êEpqxn}*v't'p�}�æ!ï_xlh|çÊxnè�÷np�æ!êEòÈ}*~�y5hip�xl}!ÿgúÐhi~�ñ�p�ê+(¬pnø j_ø'ü¡ñifip
æ*~;hipDæ³öS~n}!÷Ðè�~nhij�pqê æ*t'~nhQüÁpDæ�èlø 1�ø�'�ïipÄhi~�h�k�~nç�æ!twyRxlv�æ*}!p�pÃ}*p�k
ê fivwæ!êSt'hLï_x�ðgt'hij`v'~nhij�p�}Sïi~nçÊê�ÿÁpDæ³öSp�pqh2ybp�yÄÿÁp�}�hi~�ñ�p�ê7xnh_ñ
twh_è�}*p�xnê*twh_jÃæ!ïipKhgfiyÄÿÁp�}�~nò#ñixlæ!xéæ!}!xnh_ê ybt�ê*ê*t'~nh_êqø
'�ïipPhgfiyÃÿÊpq} ~nò xlv'vÐç_x�è�÷np�æ!ê æ!}!xnh_ê ybtwæ æ!pqñ çÁp�} ñixlæ!x

ç_xnè�÷�pDæRñ�p�v'twð�p�}!pqñ§t'êbçi}!pqê*p�h¢æ!pqñ t'h 4�t'jnf_}*pTì "_ø§ùEh t'h�æ!p�}*k
pqê æ*t'hij }!pqê*fiv�æÐt'êbæ!ï_x�æ#;Sù»{#, ï_xnê2xýê*yRxlv'vwpq}2hgfiyÄÿÁp�}Ð~lò
æ*}�xlh_ê*ybt'ê!ê t'~nhÊê¡æ*ï_xnh 3��%{-*.,¤ø '�ï_t'ê,}*p�ê fivwæ�ê æ*pqybêQòÈ}*~�yPæ³öS~
ò¬xnè�æ!~n}�ê�ø�4#tw}�ê³æ�ü 3���{#*.,dæ*}�xlhÊê ybtwæ!ê#yb~n}!p�ñ_x�æ!x%ç_x�è�÷npDæ�ê#~nh
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çit'jnj�úgÿ_xnè�÷�pqñ ~nh¢æ!~ s *., fiç¡ñix�æ!pqêqø§ùEj¢xlt'hQü�ù%{#*�û e§ï_xnê
æ!ïipKê yRxlv'v'pqê æ�hgfiyÃÿÊpq}�~lò¤ç_xnè�÷�pDæSæ*}�xlh_ê*ybt'ê!ê t'~nhÊê�ÿÁpqèqxlf_ê*p�t�æ
f_ê*pqê�x�æ*}!p�pExlhÊñRù»{#*�~�f�æ*p»ï_xnê¤æ!ïipEïit'jnï_pqê æ�ð�xnvwf_pEÿÊp�è�xnf_ê p
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	k@�? @�A#@�� H/R�U
JQ]LGIOQK
û�h æ*ï_t'êRp
��çÊpq}*t'ybp�h¢æqüSæ*ï_p|yÄfivwæ*t�è�x�ê³æÐjn}!~nfiç ê t&%�påt�ê2ê*pDæ

è�~nh_ê æ!xnh�æ¤x�æ¤æ³öSp�h¢æ³únü�hi~�ñ�p�yb~nÿ_twv't�æ³ú`ê*çÁp�pqñÃt�ê#ê*v'~�ö (³ìSy ��ê 1�ü
xnh_ñ2hip�æ³ö7~�}*÷Ãæ*}�x $2è%vw~¢xnñLt'êS}!p�v�x�æ*t'ðnpqvwúbv'twj�ï¢æ�( ì "`ç_÷�æX��ê*pqè 1�ø
'�ïipÐhgfiyÄÿÁp�}é~lòEyÃfiv�æ!t'èqxnê æéê*p�h_ñip�}�êÄ}�xlhij�p2t'hýæ*ïipWê*pDæ��¢ìnü
�iü I�üQì)"iü �#"��¢ø�ù ê t'hij�vwp`ê*p�h_ñip�}E}!p�çi}!pqê*p�h¢æ�ê�xRèDv�xnê!ê�vwp�è�æ*f_}*p
ê!èDpqh_xl}!tw~Êü�ö�ïit'vwp x�æ;æ*ïipT~læ!ïip�};p��gæ!}*pqyép�üEæ³öSp�h¢æ³úuê pqh_ñ�pq}!ê
yb~�ñ�p�vQxbðgt�ñ�p�~Rè�~nh�òÈpq}*pqh_èDp�ê twæ*fÊx�æ*t'~nh,ø

	k@�? @�? @lM RXKLC%E�FIK JQU V5�PU JQE ��KLG K
'�ïip�ç_x�è�÷npDæ¤ñ�p�v't'ðnp�}!ú�}!xlæ*t'~%x�ê#x»òÈfih_èDæ*t'~nhé~lòiæ!ïipSh¢f_yÄÿÁp�}

~nòÊyÄf_v�æ!t'èqxnê æ�ê pqh_ñ�p�}�ê¤t�ê�ê ïi~�ö�hét'h 4#t'jnfi}!p�ìnì�ø�ù»ê�æ*ïip�hgfiyék
ÿÁp�}�~lòiê ~�fi}�èDpqêQtwh_è�}*p�xnê*pqêqü�çÁp�}*òÈ~n}!yRxlh_è�p�~lò!^_~g~�ñ�t'hij»ê*vwt'jnï¢æ*v'ú
ñ�pqjn}�xnñ�p�ê»x�ê%yb~�}*péç_xnè�÷�pDæ�ê%xn}*pÃvw~¢ê³æ�ÿgú|èD~nv'v't'ê*tw~�hQüQèD~�hijnp�ê³k
æ!tw~�hQü#xnh_ñ è�ï_xlh_hip�vSèD~nh¢æ!p�h¢æ*t'~nhQø 3��%{-*., ê*ïi~�öEê�}*~�ÿif_ê æ k
hip�ê*ê�æ*~�æ!ïip�hgfiyÄÿÁp�},~lòiê ~�fi}�èDpqêqø�û�h�ò¬xnèDæqü�çÁp�}*òÈ~n}!ybxnh_èDp�pqðnpqh
t'ybçi}*~�ð�pqêSö�twæ*ïåhgfiyÄÿÁp�}»~lò�ê pqh_ñ�p�}�ê�ÿÁpqè�xnf_ê*pK~lò¤twh_è�}*p�xnê*twh_j
hgfiyÃÿÊpq}Ã~nòEòÈ~n}!öSxn}!ñitwhijåh_~gñipqêbxlh_ñýæ*ïgf_êéÿÊp�æ æ!p�}bç_x�æ!ï§}!pDk
ñ�f_h_ñixlhÊèDúnø 3���{#*., vwt'ybt�æ�ê»æ!ïipéh¢f_yÄÿÁp�}�~lò7ê*~nfi}�èDp�ê�æ!ï_x�æ
èqxlh ê pqh_ñ _>`la�c dgf-h i a�hDI x�æKæ!ïip2ê!xlybpbæ*t'ybpnø2suïipqhip�ð�p�}
xbê*~nfi}�èDp�hip�p�ñiê�æ!~g^Ê~¢~�ñWx _>`la�c dgf-h i#j ü_twæEvwt�ê³æ!p�h_êEt�ò�xlhgú
~næ*ïipq}Sê*~nfi}�èDp�t�ê ^Ê~¢~�ñ�t'hijÃæ*ïip�ç_x�è�÷np�æqø#û�æ�ç_}*~�èDpqpqñiê7æ!~éê*p�h_ñ
æ!ïip _>`la�c dgfbh8ikj ~nh_vwúét�ò�hi~ ^Ê~¢~�ñ�p�ñéç_xnè�÷�pDæ!ê�xl}!pS}!pqè�p�t'ðnp�ñ
ö�twæ*ïit'håxbèDp�}*æ!xntwh;çÁp�}!tw~�ñ�øE'�ïgf_êqügæ*ïipKhgfiyÃÿÊpq}E~lò¤èD~�vwv't'ê*t'~nh_ê
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ñ�pqè�}*p�xnê*pqê�xlh_ñ æ*ï_pbæ*ïipRçi}!~læ!~�èD~nv¤}!p�yRxlt'h_ê�pX$¡pqèDæ*t'ðnp�ø2oQt'÷np
3��%{#*�,¤ü�;Sù»{-, ê ï_~�öEêKtwybçi}!~�ðnp�ñ çÁp�}*òÈ~n}!yRxlh_è�pRö�t�æ!ï x
v'xn}*j�p�},hgfiyÃÿÊpq}�~nò_ê pqh_ñ�pq}!ê�ñ�fip7æ*~Eæ!ïip�t'h_è�}*p�xnê*p�twhÄæ*ïip7hgfiyék
ÿÊpq}K~lòSxnh_è�ïi~�}!êEæ*ï_xlæ�p�xnè�ïdhi~�ñ�pb}*p�þ�f_tw}!pqêqøT&�x�è�ï|ybp�yÃÿÊpq}
hi~�ñ�p }!pqþ¢fip�ê³æ�ê2p�ð�p�}!ú h_p�t'jnïgÿÊ~�}Lö�ïit�è�ïôt�ê2t'hôæ!ïip }!p�ð�p�}�ê p
ê ïi~�} æ!pqê æ»ç_xlæ*ïWæ*~;ê ~�ybp`ê ~�fi}!è�pnü_æ*~2}!p�ÿi}!~�x�ñiè�x�ê³æ�yÃfiv�æ!t'èqxnê æ
fiçÁñ_x�æ*pdç_xnè�÷�pDæ�êRt�æ;}*p�èDpqtwð�pqêbt'hit�æ!t'xnvwv'únø "»p�h_è�p|t'h_èD}!pqx�ê t'hij
æ*ïip�hgfiyÄÿÁp�}S~lò,ê*~nfi}�èDp�ê�t'h_èD}!pqx�ê p�ê¤æ*ï_p%}!pqñ�f_h_ñixlh¢æSç_x�æ!ï_ê�t'h
æ*ïipKybpqê*ïQø�ù%{#*�û e;xlhÊñ;ù%{#*�~�f�æ*pKçÁp�}*òÈ~n}!yRxlh_è�p%ö�xnê�fihik
xQ$¡pqè�æ!pqñýÿgúdæ*ïipLh¢f_yÄÿÁp�}Ä~nò»ê pqh_ñ�pq}!êKÿÁpqèqxlf_ê*pRæ!ïip�úTf_ê*pLx
ê ï_xn}*p�ñ2æ!}*pqp�òÈ~n}�æ*ï_pKyÄfivwæ*t�è�x�ê³æ»ê*pqê!ê t'~nh,ø
4�t'jnf_}*p2ìB�2ê*ïi~�öEê�æ!ïipÃè�~nh¢æ*}!~nv�~�ðnpq}*ïip�xnñ;çÁp�}�ñix�æ�xRÿgú�æ!p

ñ�p�v'twð�p�}!pqñ�ø &�ð�p�}!ú2çi}!~læ*~�è�~nv�p��iè�p�ç�æ�3���{#*.,ôê*ïi~�öEê�xb}!p�vwk
x�æ*t'ðnpqvwú2è�~nh_ê æ!xnh¢æ7ð�xlv'fipnø�suï_twv'p�æ*ïip�~læ!ïip�}Sæ*ï_}*pqp%yÃfiv�æ!t'èqxnê æ
çi}*~næ*~�èD~�v'ê%òÈ~�}*yHxWê*ï_xl}!pqñ yép�ê ïd~n}�æ*}!p�p�ü�3���{#*., ÿifit'v'ñ_ê
çÊpq} k�ê ~�fi}�èDp`ybpqê*ïip�ê�øEû�ò�æ*ïipÃh¢f_yÄÿÁp�}�~lò�ê pqh_ñ�pq}!ê»twh_è�}*p�xnê*pqêqü
yé~�}*p _
`ba�c dgf-h8ikj ç_xnè�÷�pDæ!ê»xl}!p�ç_}*~�ç_xlj¢x�æ*p�ñÐxnh_ñWèD~�h�æ!}*~�v
~�ðnp�}!ïip�xnñ�jn}!~�öEê,x�è�è�~n}�ñ�twh_jnv'únø�sTpSèqxlhÃê*çÁpqèDf_v'xlæ*p�òÈ}!~ny æ!ïit�ê
}*p�ê fivwæ»æ!ï_x�æ 3��%{#*�,ôt'h|t�æ�êEçi}!pqê*p�h¢æEòÈ~�}*yzyRx�úÐh_~læ%ÿÁpÃx�ê
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